Information Feedback in Public-Bad Games: A Cross-Country Experiment. by Heijden, E.C.M. van der & Moxnes, E.
Lqirupdwlrq Ihhgedfn lq Sxeolf0Edg Jdphv=
D Furvv0Frxqwu| H{shulphqw
Holqh ydq ghu Khlmghq￿
FhqwHU dqg Ghsduwphqw ri Hfrqrplfv/ Wloexuj Xqlyhuvlw|
Huolqj Pr{qhv
Irxqgdwlrq iru Uhvhdufk lq Hfrqrplfv dqg Exvlqhvv Dgplqlvwudwlrq
Rnwrehu 4<<<
Devwudfw
Lq wklv sdshu/ zh h{dplqh wkh lpsdfw ri lqirupdwlrq rq lqglylgxdo frqwulex0
wlrqv lq d sxeolf0edg h{shulphqw1 Zh frpsduh wzr h{shulphqwdo wuhdwphqwv1 Lq
wkh sduwldo lqirupdwlrq wuhdwphqw/ vxemhfwv duh rqo| lqiruphg derxw wkh wrwdo frq0
wulexwlrqv e| wkhlu jurxs/ zkhuhdv lq wkh ixoo lqirupdwlrq wuhdwphqw wkh| jhw dovr
ihhgedfn rq wkh lqglylgxdo ghflvlrqv ri wkhlu jurxs phpehuv1 Erwk wuhdwphqwv kdyh
ehhq shuiruphg lq wzr frxqwulhv= Qruzd| dqg wkh Qhwkhuodqgv1 Wkh pdlq uhvxowv
duh wkdw wkh dyhudjh frqwulexwlrqv duh qrw vljql￿fdqwo| gl￿huhqw ehwzhhq wkh lq0
irupdwlrq frqglwlrqv lq wkh wzr frxqwulhv1 Ixuwkhupruh/ d uhvwduw h￿hfw/ zklfk lv
riwhq revhuyhg lq sxeolf0jrrg h{shulphqwv/ lv dovr irxqg khuh1
Nh|zrugv= sxeolf edg/ h{shulphqwv/ lqirupdwlrq ihhgedfn/ furvv0fxowxuh
MHO0Fodvvl￿fdwlrq frghv= F<5/ G96/ K74
￿Pdlolqj dgguhvvhv= Holqh ydq ghu Khlmghq/ Ghsw1 ri Hfrqrplfv/ Wloexuj Xqlyhuvlw|/ S1R1 Er{
<3486/ 8333 OH/ Wloexuj/ Wkh Qhwkhuodqgv/ h0pdlo Holqh1ydqghuKhlmghqCnxe1qo1 Huolqj Pr{qhv/ VQI/
Euhlylnvyhlhq 73/ 8378 Ehujhq/ Qruzd|/ h0pdlo Huolqj1Pr{qhvCvqi1qr1 Wkh pdlq sduw ri wkh uhvhdufk zdv
fduulhg rxw zkhq wkh ￿uvw dxwkru zdv vwd|lqj dw VQI1 Wkh surmhfw kdv ehhq ￿qdqfhg e| wkh VDPUDP
surjudp ri wkh Qruzhjldq Uhvhdufk Frxqflo14 Lqwurgxfwlrq
Lq wkh odvw ihz ghfdghv/ wkhuh kdv ehhq d jurzlqj lqwhuhvw lq wkh txdolw| ri wkh hqyl0
urqphqw1 Iru lqvwdqfh/ pdq| hqylurqphqwdo srolflhv kdyh ehhq dgydqfhg wr suhyhqw
+gudpdwlf, uhgxfwlrqv ri wkh hqylurqphqwdo txdolw|1 Wkh txdolw| ri wkh hqylurqphqw lv d
w|slfdo h{dpsoh ri d sxeolf jrrg/ dqg/ frqyhuvho|/ srooxwlrq fdq eh vhhq dv d sxeolf edg1
Iru h{dpsoh/ zkhq frxqwulhv duh dvnhg wr fxw grzq wkhlu FR20hplvvlrqv wkh| ￿qg wkhp0
vhoyhv lq d sxeolf0edg vlwxdwlrq= iru hdfk frxqwu| vhsdudwho|/ lw lv ehwwhu qrw wr uhgxfh wkh
hplvvlrqv/ exw lq wrwdo lw zrxog eh ehwwhu li doo frxqwulhv frrshudwhg dqg srooxwhg ohvv1 D
qdwxudo txhvwlrq wkdw dulvhv lq wklv uhvshfw lv zkdw lqvwuxphqwv frxog lqfuhdvh frrshud0
wlrq1 Rqh lqvwuxphqw rqh fdq srvvleo| wklqn ri lv lqirupdwlrq14 Lw pd| eh wkh fdvh wkdw
e| jlylqj h{solflw ihhgedfn rq wkh dfwlrqv ri hdfk frxqwu|/ frxqwulhv uhdfw gl￿huhqwo| dqg
shukdsv lqfuhdvh wkh ghjuhh ri frrshudwlrq1 Dv lq pdq| duhdv ri hfrqrplfv/ lw lv kdug wr
ghulyh iurp uhdo0olih vlwxdwlrqv zkdw wkh h{dfw lpsdfw lv ri d srvvleoh ghwhuplqlqj idfwru/
olnh lq wklv fdvh lqirupdwlrq1 Krzhyhu/ lw lv srvvleoh wr lqyhvwljdwh wkh txhvwlrq zkhwkhu
lqirupdwlrq ihhgedfn ohdgv wr gl￿huhqw rxwfrphv lq d frqwuroohg oderudwru| h{shulphqw1
Wklv sdshu suhvhqwv wkh uhvxowv ri dq h{shulphqwdo vwxg| wkdw dgguhvvhv h{dfwo| wklv txhv0
wlrq1 Wr wkdw hqg/ zh frpsduh frqwulexwlrqv wkdw shrsoh pdnh wr d sxeolf edg zkhq wkh|
kdyh ihhgedfn rq lqglylgxdo ghflvlrqv dqg zkhq wkh| gr qrw kdyh wklv lqirupdwlrq1
Wkh srvvleoh lpsdfw ri lqirupdwlrq ihhgedfn rq lqglylgxdo ghflvlrqv kdv ehhq vwxglhg
ehiruh lq rwkhu h{shulphqwdo vlwxdwlrqv1 Lq sduwlfxodu/ wkhuh lv vrph olwhudwxuh rq wklv
h￿hfw lq wkh frqwh{w ri sxeolf0jrrg h{shulphqwv +h1j1 Vhoo dqg Zlovrq +4<<4,/ Zhlpdqq
+4<<7,/ dqg Furvrq +4<<:,,1 Krzhyhu/ dowkrxjk wkh surylvlrq ri d sxeolf jrrg dqg wkh
suhyhqwlrq ri d sxeolf edg duh lghqwlfdo vlwxdwlrqv iurp d wkhruhwlfdo srlqw ri ylhz/ lw
wxuqv rxw wkdw shrsoh ehkdyh gl￿huhqwo| lq erwk vlwxdwlrqv +vhh h1j1 Dqguhrql +4<<8,
dqg Vrqqhpdqv hw do1 +4<<;,,15 Wkhuhiruh/ wkh lpsdfw ri lqirupdwlrq ihhgedfn lq sxeolf0
jrrg h{shulphqwv fdqqrw eh wudqvodwhg gluhfwo| wr uhvxowv iru sxeolf0edg h{shulphqwv1 D
glvwlqfwlrq ehwzhhq wkh suhvhqw h{shulphqw dqg rwkhu vwxglhv lv/ pruhryhu/ wkdw zh xvh d
zlwklq0vxemhfw ghvljq1 Wkdw lv/ vxemhfwv duh lqyroyhg lq wzr lqirupdwlrq wuhdwphqwv1 Lq
4Dqrwkhu vlwxdwlrq wkdw frxog eh ehqh￿fldo iru frrshudwlrq lv wkh suhvhqfh ri d cohdghu*/ zkr frxog
wdnh xqlodwhudo phdvxuhv +Krho +4<<4,,1 Dfwxdoo|/ vwxg|lqj wkh srvvleoh lpsdfw ri d ohdghu lq d sxeolf0edg
vlwxdwlrq zdv wkh pdlq jrdo ri rxu uhvhdufk surmhfw1 Lq d sxeolf0edg jdph zlwk d ohdghu/ rqh vxemhfw +wkh
ohdghu, ￿uvw ghflghv rq klv ru khu frqwulexwlrq1 Wkh rwkhu jurxs phpehuv +wkh ciroorzhuv*, duh lqiruphg
derxw wklv frqwulexwlrq/ diwhu zklfk wkh| pdnh wkhlu frqwulexwlrq ghflvlrqv vlpxowdqhrxvo|1 Wr h{foxgh
wkh srvvlelolw| wkdw gl￿huhqfhv lq frqwulexwlrq ohyhov ehwzhhq wkh sxeolf0edg jdph zlwk d ohdghu dqg d
vwdqgdug sxeolf0edg jdph duh phuho| fdxvhg e| wkh idfw wkdw lq wkh ohdghu vlwxdwlrq vxemhfwv uhfhlyh
lqirupdwlrq derxw lqglylgxdo ghflvlrqv zkhuhdv lq wkh vwdqgdug jdph wkh| rqo| nqrz wkh djjuhjdwh
jurxs frqwulexwlrq/ zh ghflghg wr vwxg| wkh lpsdfw ri lqirupdwlrq ihhgedfn rq lwvhoi1 Wkh uhvxowv ri wklv
￿uvw h{shulphqw duh suhvhqwhg lq wklv sdshu> wkh uhvxowv rq wkh ohdghu h{shulphqw duh uhsruwhg lq Pr{qhv
dqg Ydq ghu Khlmghq +4<<;,1
5Vhh Ohg|dug +4<<8, iru dq ryhuylhz ri sxeolf0jrrg h{shulphqwv1
4wkh sduwldo lqirupdwlrq wuhdwphqw +wkh vwdqgdug wuhdwphqw, vxemhfwv duh rqo| lqiruphg
derxw wkh wrwdo jurxs ohyho ri frqwulexwlrqv wr wkh sxeolf edg1 Lq wkh ixoo lqirupdwlrq
wuhdwphqw/ rq wkh rwkhu kdqg/ vxemhfwv dovr nqrz wkh lqglylgxdo ghflvlrqv1 Ilqdoo|/ wkh
suhvhqw vwxg| frqfhuqv d furvv0fxowxudo h{shulphqw= wkh h{shulphqwv kdyh ehhq frqgxfwhg
lq Qruzd| dqg wkh Qhwkhuodqgv dqg zh frpsduh wkh uhvxowv iru wkh wzr frxqwulhv1
Rxu pdlq uhvxow lv wkdw surylglqj lqirupdwlrq lv qrw yhu| frqgxflyh wr suhyhqw wkh
sxeolf edg iurp kdsshqlqj= rqo| lq Qruzd| wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg
wxuqv rxw wr eh vrphzkdw orzhu zkhq lqglylgxdov uhfhlyh ihhgedfn rq lqglylgxdo ghfl0
vlrqv1 Ixuwkhupruh/ wkh ohyho ri frqwulexwlrqv wr wkh sxeolf edg lv vljql￿fdqwo| kljkhu
lq wkh Qhwkhuodqgv wkdq lq Qruzd|/ exw wklv uhvxow pljkw eh suryrnhg e| vrph rwkhu
idfwruv1 Ilqdoo|/ zh ￿qg fohdu hylghqfh wkdw d uhvwduw h￿hfw dv kdv ehhq irxqg lq sxeolf0
jrrg h{shulphqwv +Dqguhrql +4<;;, dqg Furvrq +4<<9,, lv dovr suhvhqw lq rxu sxeolf0edg
vlwxdwlrq1
Wkh uhpdlqlqj sduw ri wklv sdshu lv rujdql}hg dv iroorzv1 Wkh qh{w vhfwlrq uhylhzv
vrph olwhudwxuh rq uhodwhg h{shulphqwv1 Lq vhfwlrq 6 zh ghvfuleh wkh ghwdlov ri wkh sxeolf0
edg jdph dqg wkh h{shulphqwdo surfhgxuh1 Vhfwlrq 7 suhvhqwv wkh pdlq uhvxowv dqg wkh
odvw vhfwlrq frqwdlqv d frqfoxglqj glvfxvvlrq1
5 Suhylrxv h{shulphqwv
Rxu vwxg| h{dplqhv zkhwkhu vxemhfwv frqwulexwh pruh ru ohvv wr d sxeolf edg zkhq wkh|
duh lqiruphg derxw lqglylgxdo ghflvlrqv frpsduhg zlwk d vlwxdwlrq lq zklfk wkh| rqo|
nqrz wkh djjuhjdwh frqwulexwlrqv1 Rxu sdshu lv uhodwhg wr suhylrxv h{shulphqwdo vwxglhv1
Lq wklv vhfwlrq zh eulh | uhylhz vrph olwhudwxuh rq lqirupdwlrq ihhgedfn lq sxeolf0jrrg
h{shulphqwv/ vrph uhvxowv iurp sxeolf0edg h{shulphqwv dqg vrph furvv0fxowxudo h{shul0
phqwdo vwxglhv1
514 Lqirupdwlrq ihhgedfn
D qxpehu ri sdshuv frqvlghu wkh h￿hfw ri lqirupdwlrq lq sxeolf0jrrg h{shulphqwv1 Vhoo
dqg Zlovrq +4<<4,/ iru lqvwdqfh/ kdyh frpsduhg wkuhh h{shulphqwdo wuhdwphqwv lq d
sxeolf0jrrg vhwwlqj= +4, qr lqirupdwlrq derxw rwkhu phpehu*v frqwulexwlrqv/ +5, dj0
juhjdwhg lqirupdwlrq derxw rwkhu phpehuv* frqwulexwlrqv +zklfk lv frpsdudeoh wr rxu
wuhdwphqw zlwk sduwldo lqirupdwlrq,/ dqg +6, lqglylgxdolvhg lqirupdwlrq derxw hdfk php0
ehu*v frqwulexwlrq +zklfk lv frpsdudeoh wr rxu wuhdwphqw zlwk ixoo lqirupdwlrq,1 Wkh|
￿qg wkdw frqwulexwlrqv wr wkh sxeolf jrrg duh juhdwhu lq wuhdwphqw +6, ryhu wkh odvw ￿yh
urxqgv wkdq lq wkh rwkhu wzr wuhdwphqwv1 Ryhu doo urxqgv/ wklv gl￿huhqfh lv qrw vljql￿fdqw/
krzhyhu1
Dprqj rwkhu wklqjv/ Zhlpdqq +4<<7, dovr frpsduhv wzr h{shulphqwdo sxeolf0jrrg
5wuhdwphqwv zlwk gl￿huhqw dprxqwv ri lqirupdwlrq1 Kh rewdlqv d vpdoo/ exw lqvljql￿fdqw/
gl￿huhqfh ehwzhhq wkh dyhudjh frqwulexwlrq xqghu sduwldo lqirupdwlrq +8818(, dqg xq0
ghu ixoo lqirupdwlrq +9418 (,1 Vlploduo|/ Furvrq +4<<:, frqfoxghv wkdw dyhudjh jurxs
frqwulexwlrqv duh wkh vdph zkhq frpsdulqj wuhdwphqwv zlwk sduwldo dqg zlwk ixoo lqiru0
pdwlrq1 Krzhyhu/ vkh dovr ￿qgv wkdw jurxs frqwulexwlrqv xqghu ixoo lqirupdwlrq kdyh d
vljql￿fdqwo| kljkhu yduldqfh wkdq wkrvh xqghu sduwldo lqirupdwlrq1
515 Sxeolf0edg h{shulphqwv
Lq rqh ri wkh ihz sdshuv rq sxeolf0edg h{shulphqwv/ Dqguhrql +4<<8, kdv dqdo|vhg wkh
h￿hfwv ri srvlwlyh dqg qhjdwlyh iudplqj rq frrshudwlrq1 Kh ￿qgv wkdw vxemhfwv glvsod|
d kljkhu ghjuhh ri frrshudwlrq lq d sxeolf0jrrg h{shulphqw wkdq lq d sxeolf0edg h{0
shulphqw= wkh dyhudjh ohyho ri frrshudwlrq zdv 67( lq wkh sxeolf0jrrg iudph djdlqvw
49( lq wkh sxeolf0edg iudph1 Vlploduo|/ Vrqqhpdqv hw do1 +4<<;, frpsduh wkh uhvxowv
ri d sxeolf0jrrg dqg d sxeolf0edg h{shulphqw zlwk wkuhvkrogv1 Wkh| uhsruw vljql￿fdqwo|
kljkhu ohyhov ri frrshudwlrq lq wkh sxeolf0jrrg iudph +84( yhuvxv 73(,16
516 Furvv0fxowxudo h{shulphqwv
Vrph |hduv diwhu rqh ri wkh ￿uvw furvv0fxowxudo h{shulphqwdo vwxglhv e| Urwk hw do1 +4<<4,/
wkhuh vhhpv wr eh d jurzlqj lqwhuhvw lq h{shulphqwv wkdw h{dplqh ehkdylrxu dfurvv frxq0
wulhv17 Sduwlfxoduo| uhohydqw iru wkh suhvhqw vwxg| duh vrph uhfhqw h{shulphqwdo vwxglhv
wkdw frpsduh vxemhfwv* ehkdylrxu lq sxeolf0jrrg jdphv lq vhyhudo frxqwulhv +Zhlpdqq
+4<<7,/ Exuodqgr dqg Kh| +4<<:,/ Rfnhqihov dqg Zhlpdqq +4<<<,/ Fdvrq hw do1 +4<<:,/
dqg Eudqgwv hw do1 +4<<:,,1 Zhlpdqq +4<<7,/ iru lqvwdqfh/ ￿qgv wkdw Dphulfdq vxemhfwv
duh ohvv frrshudwlyh wkdq Jhupdq vxemhfwv1 Vlploduo|/ Exuodqgr dqg Kh| +4<<:, frqfoxgh
wkdw Eulwlvk vxemhfwv duh vljql￿fdqwo| ohvv frrshudwlyh wkdq Lwdoldqv1 Lq dq lqwhuhvwlqj
sdshu/ lq zklfk wkh| frpsduh ehkdylrxu lq hdvwhuq dqg zhvwhuq Jhupdq|/ Rfnhqihov dqg
Zhlpdqq +4<<<, ￿qg wkdw hdvwhuq vxemhfwv ehkdyh lq d vljql￿fdqwo| pruh vho￿vk pdqqhu
wkdq gr zhvwhuq vxemhfwv1 Dovr uhohydqw lq wklv uhvshfw lv d vwxg| e| Ohqvehuj dqg Ydq
ghu Khlmghq +4<<;,/ zklfk frpsduhv vxemhfwv* ehkdylrxu lq Qruzd| dqg wkh Qhwkhuodqgv
lq d jliw h{fkdqjh h{shulphqw1 Wkh| ￿qg wkdw Qruzhjldq sduwlflsdqwv glvsod| pruh wuxvw
dqg frrshudwlrq wkdq Gxwfk vxemhfwv1
Dssduhqwo|/ zkhwkhu ru qrw vxemhfwv lq gl￿huhqw frxqwulhv ehkdyh gl￿huhqwo| ghshqgv
rq wkh vshfl￿f fkdudfwhulvwlfv ri wkh h{shulphqwdo vlwxdwlrq dw kdqg1 Zh duh qrw dzduh ri
6Lq wkhvh sxeolf0edg vwxglhv/ vxemhfwv zhuh rqo| lqiruphg derxw wkh djjuhjdwh frqwulexwlrq vxfk wkdw
wkh lpsdfw ri lqirupdwlrq fdqqrw eh ghulyhg1
7Urwk hw do1 +4<<4, phqwlrq wkuhh srvvleoh sureohpv frqfhuqlqj furvv0fxowxudo h{shulphqwdo vwxglhv=
wkh h{shulphqwhu h￿hfw/ wkh odqjxdjh h￿hfw/ dqg wkh fxuuhqf| h￿hfw1 Zh kdyh wulhg wr dyrlg wklv nlqg ri
iudplqj sureohpv dv pxfk dv srvvleoh/ pdlqo| e| kdylqj rqh ri wkh h{shulphqwhuv suhvhqw lq doo vhvvlrqv1
6dq| rwkhu furvv0fxowxudo sxeolf0edg h{shulphqw/ vr wkh txhvwlrq zkhwkhu shrsoh ehkdyh
gl￿huhqwo| lq sxeolf0edg vlwxdwlrqv lq gl￿huhqw frxqwulhv lv vwloo rshq/ dv zhoo dv wkh lvvxh
zkhwkhu vxemhfwv lq gl￿huhqw frxqwulhv uhdfw vlploduo| ru qrw wr lqirupdwlrq ihhgedfn1
6 Wkh sxeolf0edg iudph dqg wkh h{shulphqwdo sur0
fhgxuh
Wkh h{shulphqwdo ghvljq ri wkh suhvhqw vwxg| lv doprvw vlplodu wr wkh sxeolf0edg iudph0
zrun xvhg e| Dqguhrql +4<<8,/ wkh rqo| gl￿huhqfh ehlqj wkdw zh kdyh prgl￿hg vrph ri
wkh sdudphwhuv1 Wkh ihdwxuhv ri rxu jdph duh dv iroorzv1 Vxemhfwv sod| lq jurxsv ri ￿yh1
Lq hdfk urxqg/ vxemhfwv duh hqgrzhg zlwk 53 wrnhqv/ zklfk wkh| fdq doorfdwh ehwzhhq
wzr surmhfwv= surmhfw D +wkh sxeolf edg, dqg surmhfw E1 Lqyhvwlqj lq surmhfw D jlyhv d
gluhfw sulydwh uhwxuq ri 31: shu wrnhq lqyhvwhg1 Lqyhvwlqj lq surmhfw E jlyhv d sulydwh
uhwxuq ri 317 shu wrnhq lqyhvwhg1 Krzhyhu/ lqyhvwlqj lq surmhfw D kdv dovr d qhjdwlyh
h{whuqdo h￿hfw= hdfk wrnhq lqyhvwhg lq surmhfw D |lhogv d qhjdwlyh uhwxuq ri 314 wr doo
jurxs phpehuv1 Vr/ sd|r￿ ￿￿ wr lqglylgxdo ￿ zkhq v2kh lqyhvwv %￿
￿ lq surmhfw D +dqg
wkxv 2f ￿ %￿
















￿ ghqrwhv wkh lqyhvwphqw lq surmhfw D e| vxemhfw ￿1 Qrwh wkdw wkh sd|r￿ wr
lqglylgxdo ￿ lv qrw rqo| ghwhuplqhg e| klv ru khu rzq ghflvlrq> hdfk wrnhq lqyhvwhg lq wkh
sxeolf edg e| klp0 ru khuvhoi ru e| rqh ri wkh jurxs phpehuv uhgxfhv ￿￿1
Iurp +4, lw iroorzv wkdw sxuho| vho￿vk/ prqh|0pd{lplvlqj vxemhfwv kdyh d grplqdqw
vwudwhj| wr lqyhvw wkhlu wrwdo hqgrzphqw lq wkh sxeolf edg1 Wkdw lv/ wkh xqltxh Qdvk
htxloleulxp lv %￿
￿ ’2 f c;￿/ zklfk jlyhv d wrwdo lqyhvwphqw ri 433 wrnhqv lq surmhfw D
dqg d sd|r￿ ￿￿ ’e c;￿1 Krzhyhu/ kljkhu sd|r￿v fdq eh rewdlqhg li vxemhfwv lqyhvw lq
surmhfw E= Li doo phpehuv ri d jurxs ghflgh wr lqyhvw wkh wrwdo hqgrzphqw lq surmhfw E/
l1h1 %￿
￿ ’f c;￿/ wkh sd|r￿ wr hdfk lqglylgxdo zrxog eh wzlfh dv pxfk/ qdpho| ;/ zklfk lv
wkh Sduhwr h!flhqw rxwfrph1
Wr lqyhvwljdwh wkh lpsdfw ri jlylqj lqirupdwlrq ihhgedfn/ wzr wuhdwphqwv kdyh ehhq
ghyhorshg dqg frqgxfwhg1 Lq wuhdwphqw SL +Sduwldo Lqirupdwlrq,/ vxemhfwv duh rqo| lq0
iruphg derxw wkh wrwdo lqyhvwphqwv lq surmhfw D e| doo phpehuv ri wkhlu jurxs1 Lq
wuhdwphqw IL +Ixoo Lqirupdwlrq,/ vxemhfwv dovr jhw wr nqrz krz pxfk hdfk lqglylgxdo lq
wkhlu jurxs frqwulexwhg wr wkh sxeolf edg1
Ilqdoo|/ zh duh dovr lqwhuhvwhg lq wkh lvvxh zkhwkhu sduwlfxodu +h{shulphqwdo, ￿qglqjv
fduu| ryhu wr rwkhu frxqwulhv1 Wr lqyhvwljdwh wkhvh furvv0fxowxudo dvshfwv/ zh kdyh uxq
wkh h{shulphqw lq wzr frxqwulhv/ Qruzd| dqg wkh Qhwkhuodqgv1 E| frpsdulqj wkh uhvxowv
7zh fdq ￿qg rxw zkhwkhu shrsoh iurp gl￿huhqw frxqwulhv uhdfw vlploduo| ru qrw wr lghqwlfdo
vlwxdwlrqv1
614 Wkh h{shulphqwdo surfhgxuh
Lq erwk frxqwulhv zh kdyh hpsor|hg d zlwklq0vxemhfw ghvljq e| frqgxfwlqj wkh wzr h{0
shulphqwdo wuhdwphqwv zlwklq rqh vhvvlrq +￿uvw wuhdwphqw SL/ wkhq wuhdwphqw IL,18 Lq
Qruzd|/ wkh h{shulphqw zdv uxq e| kdqg zkloh lq wkh Qhwkhuodqgv wkh h{shulphqw zdv
frpsxwhulvhg1 H{shfwhg hduqlqjv lq erwk frxqwulhv zhuh wkh vdph lq uhodwlyh whupv1 Lq
wkh iroorzlqj/ zh ghvfuleh wkh h{shulphqwdo surfhgxuh1 Iluvw/ wkh jhqhudo surfhgxuh lv
suhvhqwhg iru wkh fdvh ri Qruzd|/ qh{w wkh sduwlfxoduv ri wkh Gxwfk vhvvlrqv duh frp0
phqwhg1
Qruzd|
Lq Qruzd|/ zh udq rqh vhvvlrq ri wkh sxeolf0edg h{shulphqw lq Dsulo 4<<:1 Lq wklv
vhvvlrq/ wkuhh jurxsv ri ￿yh vxemhfwv sduwlflsdwhg/ khqfhiruwk odehoohg jurxsv D4/ D5/ dqg
D61 Wkh vxemhfwv zhuh vwxghqwv iurp wkh Qruzhjldq Vfkrro ri Hfrqrplfv dqg Exvlqhvv
Dgplqlvwudwlrq zkr zhuh uhfuxlwhg iurp fodvvhv1 Vxemhfwv zhuh wrog wkdw wkh| frxog
hduq ehwzhhq QRN 433 dqg 4;3 +’ 45183 0 ’ 55183, lq vrphzkdw pruh wkdq rqh krxu e|
sduwlflsdwlqj lq dq h{shulphqw1 Wkh| nqhz wkdw uhzdugv zhuh frqwlqjhqw rq shuirupdqfh1
Xsrq duulydo vxemhfwv zhuh udqgrpo| vhdwhg ehklqg qxpehuhg ghvnv1 Lqvwuxfwlrqv
+lq Qruzhjldq, zhuh glylghg dqg uhdg dorxg e| rqh ri wkh h{shulphqwhuv +dq Hqjolvk
wudqvodwlrq ri wkh lqvwuxfwlrqv lv lqfoxghg lq wkh dsshqgl{,1 Vxemhfwv zhuh hqfrxudjhg
wr dvn txhvwlrqv1 Ihz txhvwlrqv zhuh dvnhg1 Diwhu wkdw wkh h{shulphqw vwduwhg1 Jurxsv
zhuh iruphg lq d udqgrp zd| dqg shrsoh frxog qrw lghqwli| wkh rwkhu phpehuv lq wkhlu
jurxs1 Jurxsv uhpdlqhg wkh vdph gxulqj wkh vhvvlrq +Dqguhrql*v +4<;;, sduwqhu ghvljq,1
Lq erwk wuhdwphqwv/ doo sdudphwhuv ri wkh h{shulphqw zhuh frpprq nqrzohgjh wr doo
vxemhfwv1 Lq sduwlfxodu/ vxemhfwv nqhz wkdw 43 urxqgv zrxog eh sod|hg dqg wkhq/ diwhu d
voljkw prgl￿fdwlrq ri wkh ghvljq/ dqrwkhu 43 urxqgv1
Lq wkh ￿uvw urxqg ri wuhdwphqw SL hdfk jurxs phpehu ￿oohg rxw rq d ghflvlrq irup
krz pxfk ri wkh hqgrzphqw ri 53 wrnhqv kh ru vkh zdqwhg wr lqyhvw lq surmhfw D +wkh
sxeolf edg,1 Wkh uhpdlqlqj dprxqw zdv doorfdwhg wr surmhfw E1 Irupv zhuh froohfwhg e|
wkh h{shulphqwhuv dqg wkh ghflvlrqv zhuh w|shg lqwr frpsxwhuv1 Wrwdo jurxs lqyhvwphqwv
8Zh kdyh fkrvhq qrw wr fkdqjh wkh rughu ri wkh wuhdwphqwv ehfdxvh li wuhdwphqw IL fdph ￿uvw/ lq
wuhdwphqw SL vxemhfwv zrxog eh dzduh ri wkh lqglylgxdo frqwulexwlrqv/ zklfk frxog d￿hfw wkh ghflvlrqv
wr eh pdgh lq wuhdwphqw SL1 Rqh pljkw dujxh wkdw wkh idfw wkdw IL frphv vhfrqg +diwhu d uhvwduw, frxog
d￿hfw wkh uhvxowv/ iru lqvwdqfh ehfdxvh vxemhfwv duh pruh h{shulhqfhg1 Krzhyhu/ vhyhudo h{shulphqwdo
vwxglhv +h1j1/ Dqguhrql +4<;;, dqg Furvrq +4<<9,, kdyh hvwdeolvkhg wkdw ghflvlrqv lq wkh urxqgv diwhu d
uhvwduw duh yluwxdoo| lghqwlfdo wr wkh ehkdylrxudo sdwwhuq lq wkh urxqgv ehiruh wkh uhvwduw/ lq sduwlfxodu
dprqj sduwqhuv1
8dqg sd|r￿v zhuh fdofxodwhg e| wkh frpsxwhu dqg zulwwhq grzq rq wkh qh{w +urxqg 5,
ghflvlrq irup1 Wkhq vxemhfwv zhuh jlyhq wkhvh irupv dqg zhuh dvnhg wr zulwh grzq dq
lqyhvwphqw ghflvlrq iru urxqg 51 Diwhu wkdw wkh irupv zhuh froohfwhg/ ghflvlrqv w|shg/
sd|r￿v fdofxodwhg hwf1 D wrwdo ri 43 urxqgv zdv frqgxfwhg lq wuhdwphqw SL1
Wkh surfhgxuh lq wuhdwphqw IL zdv doprvw wkh vdph1 Wkh rqo| gl￿huhqfh zdv wkdw
zkhq vxemhfwv pdgh wkhlu lqyhvwphqw ghflvlrq/ wkh| dovr jrw wr nqrz wkh lqglylgxdo
ghflvlrqv ri wkhlu jurxs phpehuv ri wkh suhylrxv urxqg1 Gxh wr wlph frqvwudlqwv rqo| ;
urxqgv zhuh sod|hg lq wuhdwphqw IL1
Dw wkh hqg ri wkh vhvvlrq/ vxemhfwv zhuh sulydwho| sdlg wkhlu hduqlqjv iurp doo urxqgv1
Wkh wrnhqv zhuh wudqviruphg lqwr prqh| hduqlqjv dw d udwh ri 4 wrnhq @ 4 QRN1 Wkh
vhvvlrq odvwhg vrphzkdw orqjhu wkdq h{shfwhg/ qdpho| doprvw wzr krxuv1 Dyhudjh hduq0
lqjv zhuh QRN 454/ lqfoxglqj QRN 53 iru vkrzlqj xs lq wlph1
Wkh Qhwkhuodqgv
Lq wkh Qhwkhuodqgv zh udq wzr vhvvlrqv zlwk wkuhh jurxsv ri ￿yh vxemhfwv hdfk lq
Qryhpehu 4<<;1 Wkh jurxsv duh odehoohg jurxsv F4/ F5/ F6/ H4/ H5 dqg H61 Wkh
Gxwfk vxemhfwv zhuh vwxghqwv iurp Wloexuj Xqlyhuvlw|/ zkr zhuh wrog wkdw wkh| frxog
hduq ehwzhhq G 43 dqg 83 +’ 718 0 ’ 55183, lq derxw 418 krxu/ zklfk wxuqhg rxw wr
eh wkh dfwxdo gxudwlrq1 Dw wkh hqg ri wkh vhvvlrq/ wkh wrnhqv hduqhg lq doo urxqgv zhuh
wudqviruphg lqwr prqh| hduqlqjv dw d udwh ri 4 wrnhq @ G 31581 Dyhudjh hduqlqjv zhuh
G 5:143/ lqfoxglqj G 8 iru vkrzlqj xs1
7 Uhvxowv
Wdeoh 4 suhvhqwv wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg +l1h1 dyhudjhg ryhu doo urxqgv
dqg jurxsv, iru wkh sduwldo lqirupdwlrq wuhdwphqw dqg wkh ixoo lqirupdwlrq wuhdwphqw iru
Qruzd| dqg wkh Qhwkhuodqgv1 Wdeoh 5 jlyhv wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg e|
wuhdwphqw dqg e| jurxs1 Iurp wkh wzr wdeohv zh fdq ghulyh wkh iroorzlqj revhuydwlrqv=
Revhuydwlrq 4= Rq dyhudjh/ vxemhfwv ehkdyh dv zhhn iuhh ulghuv1 Frqwulexwlrq ohyhov
duh forvhu wr wkh Qdvk suhglfwlrq ri 53 wkdq wr wkh Sduhwr h!flhqw ohyho +lqyhvwlqj
3,1
Revhuydwlrq 5= Frqwulexwlrqv gr qrw gl￿hu vljql￿fdqwo| ehwzhhq wkh wzr lqirupdwlrq
frqglwlrqv1
Revhuydwlrq 4 lv urxjko| lq olqh zlwk wkh uhvxowv ri rwkhu vwxglhv1 Wkh ohyho ri fr0
rshudwlyh ehkdylrxu lv vrphzkdw ohvv wkdq xvxdoo| revhuyhg lq sxeolf0jrrg h{shulphqwv1
Wklv pd| eh h{sodlqhg e| Dqguhrql*v +4<<8, ￿qglqj wkdw vxemhfwv duh pruh zloolqj wr fr0
rshudwh zkhq wkhuh lv d srvlwlyh h{whuqdolw| +sxeolf jrrg, wkdq zkhq wkhuh lv d qhjdwlyh
9Wdeoh 4= Dyhudjh frqwulexwlrq wr wkh sxeolf edg +surmhfw D, e| frxqwu| dqg wuhdwphqw
frxqwu| SL IL
Qruzd| 471:< +:184, 451;4 +;1:8,
Qhwkhuodqgv 4:196 +718<, 4;14; +61<;,
Qrwh= vwdqgdug ghyldwlrqv ehwzhhq sduhqwkhvhv
Wdeoh 5= Dyhudjh frqwulexwlrq wr wkh sxeolf edg +surmhfw D, e| wuhdwphqw dqg jurxs
jurxs SL IL
D4 43143 +<164, 441<6 +;1<<,
Qruzd| D5 491<; +8137, 4516; +<15:,
D6 4:15; +813:, 47146 +;133,
F4 4<143 +5156, 4:1<5 +51:8,
F5 4:165 +71:5, 4;163 +716<,
F6 4;137 +715;, 4;175 +6166,
Qhwkhuodqgv H4 4:163 +7188, 4:1:9 +8193,
H5 4:133 +81:3, 4<143 +5189,
H6 4:137 +8148, 4:189 +7175,
Qrwh= vwdqgdug ghyldwlrqv ehwzhhq sduhqwkhvhv
h{whuqdolw| +sxeolf edg,1 Revhuydwlrq 5 frq￿upv wkh sxeolf0jrrg ￿qglqjv e| Vhoo dqg
Zlovrq +4<<4,/ Zhlpdqq +4<<7, dqg Furvrq +4<<:, wkdw ihhgedfn rq lqglylgxdo ghflvlrqv
kdv qr vljql￿fdqw h￿hfw rq wkh dyhudjh frqwulexwlrqv= D qrq0sdudphwulf Zlofr{rq whvw
xvlqj vhvvlrq dyhudjhv dv xqlwv ri revhuydwlrq uhvxowv lq R@3158 iru wkh Qhwkhuodqgv +?￿@
?2@9, dqg R@315< iru Qruzd| +?￿@ ?2@6,1
D furvv0fxowxudo frpsdulvrq ehwzhhq Qruzd| dqg wkh Qhwkhuodqgv vxjjhvwv wkdw wkh
Qruzhjldqv duh pruh frrshudwlyh wkdq wkh Gxwfk= d Pdqq0Zklwqh| whvw zlwk vhvvlrq
dyhudjhv dv xqlwv ri revhuydwlrq vkrzv wkdw frqwulexwlrqv wr wkh sxeolf edg duh vljql￿0
fdqwo| kljkhu lq wkh Qhwkhuodqgv lq wuhdwphqw SL +R@313:/ ?￿@6/ ?2@9, dqg lq wuhdwphqw
IL +R@3135/ ?￿@6/ ?2@9,1 Dowkrxjk wklv ￿qglqj lv lq olqh zlwk h{shulphqwdo uhvxowv e|
Ohqvehuj dqg Ydq ghu Khlmghq +4<<;, zkr ￿qg wkdw Qruzhjldq vxemhfwv ehkdyh pruh
frrshudwlyho| dqg glvsod| pruh uhflsurflw| dqg wuxvw wkdq Gxwfk rqhv lq d jliw h{fkdqjh
h{shulphqw/ dqg zlwk ￿hog gdwd rq wuxvw dqg frrshudwlrq iru erwk frxqwulhv +Nqdfn
dqg Nhhihu +4<<:,,/ rqh kdv wr eh fduhixo khuh1 Lq jhqhudo/ lw pljkw eh wkdw revhuyhg
gl￿huhqfhv ehwzhhq frxqwulhv duh +sduwo|, fdxvhg e| xqfrqwuroohg gl￿huhqfhv lq wkh h{0
shulphqwdo vhw0xs1 Dowkrxjk zh kdyh wulhg wr plqlplvh doo srvvleoh iudplqj h￿hfwv +vhh
irrwqrwh 7,/ wkhuh lv rqh reylrxv glvfuhsdqf| ehwzhhq wkh Qruzhjldq dqg wkh Gxwfk
:vhvvlrqv/ qdpho| wkdw wkh odwwhu rqhv zhuh frpsxwhulvhg zkloh wkh iruphu rqh zdv uxq
e| kdqg +vxjjhvwlqj ohvv dqrq|plw|,19 Wklv gl￿huhqfh pd| h{sodlq wkh kljkhu ghjuhh ri
frrshudwlrq dprqj Qruzhjldqv1 Dfwxdoo|/ zh fdq whvw wklv dujxphqw e| frpsdulqj wkh
uhvxowv ri wkh Qruzhjldq vhvvlrq uxq e| kdqg zlwk wkh uhvxowv ri dq dgglwlrqdo/ frpsxw0
hulvhg vhvvlrq/ zklfk zdv uxq lq Qruzd| lq Dsulo 4<<< +dv sduw ri wkh cohdghu* h{shulphqw,1
Lq wklv vhvvlrq/ 6 jurxsv ri 8 vxemhfwv zhuh lqyroyhg lq 43 urxqgv ri wuhdwphqw IL +dqg
diwhu wkdw lq dqrwkhu 43 urxqgv ri d wuhdwphqw zlwk d ohdghu,1 Dqdo|vlqj wkhvh qhz gdwd/
lw wxuqv rxw wkdw Qruzhjldq vxemhfwv duh vljql￿fdqwo| pruh frrshudwlyh lq wkh vhvvlrq uxq
e| kdqg wkdq lq wkh frpsxwhulvhg vhvvlrq1 Ixuwkhupruh/ wkhuh lv qr vljql￿fdqw gl￿huhqfh
lq ehkdylrxu ehwzhhq Qruzhjldq dqg Gxwfk vxemhfwv lq wkh frpsxwhulvhg wuhdwphqw IL1
Vr/ lw vhhpv wkdw wkh idfw wkdw wkh h{shulphqw zdv uxq e| kdqg lv uhvsrqvleoh iru wkh
kljkhu ohyho ri frrshudwlrq lq Qruzd|1 Iru rxu sxusrvhv/ wkh idfw wkdw gl￿huhqfhv lq wkh
h{shulphqwdo vhw0xs pd| ohdg wr gl￿huhqw rxwfrphv lv qrw d yhu| vhulrxv sureohp/ dv
zh duh pdlqo| lqwhuhvwhg lq wkh lpsdfw ri lqirupdwlrq ihhgedfn1 Dowkrxjk wkh vhw0xs lv
gl￿huhqw lq wkh wzr frxqwulhv/ d frpsdulvrq ehwzhhq wuhdwphqwv SL dqg IL zlwklq rqh
frxqwu| lv vwloo ydolg1
Ixuwkhu uhvxowv rq wklv frpsdulvrq fdq eh rewdlqhg li zh orrn dw wkh ghyhorsphqw ryhu
urxqgv1 Iru erwk frxqwulhv/ Iljxuh 4 ghslfwv wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg lq
hdfk urxqg iru wkh sduwldo dqg wkh ixoo lqirupdwlrq wuhdwphqw iru wkh wzr frxqwulhv1 Wkh
gdvkhg olqh lv Qruzd|/ wkh vrolg olqh lv wkh Qhwkhuodqgv1 Iluvw ri doo/ iru erwk frxqwulhv
zh revhuyh d fohdu uhvwduw h￿hfw/ olnh Dqguhrql +4<;;,/ Furvrq +4<<9 dqg 4<<:, ￿qg lq
d sxeolf0jrrg h{shulphqw= wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg lq wkh ￿uvw urxqg
ri wuhdwphqw IL +diwhu wkh uhvwduw, lv vljql￿fdqwo| orzhu wkdq wkh dyhudjh frqwulexwlrq
lq wkh odvw urxqg ri wuhdwphqw SL1 Ixuwkhupruh/ Gxwfk vxemhfwv ehkdyh yhu| vlploduo| lq
wuhdwphqwv SL dqg IL= Lq erwk wuhdwphqwv wkh dyhudjh frqwulexwlrq vwduwv dw derxw 48 dqg
wkhq lqfuhdvhv wr doprvw 53 lq wkh ￿qdo urxqgv1 Lq Qruzd|/ wkh glvwlqfwlrq ehwzhhq wkh
wzr lqirupdwlrq frqglwlrqv lv odujhu1 Lq wuhdwphqw SL frqwulexwlrqv duh udwkhu frqvwdqw
dw d ohyho ri derxw 481 Diwhu wkh uhvwduw/ wkh dyhudjh frqwulexwlrq lv pxfk orzhu dqg lw
hyhq ghfolqhv lq wkh ￿uvw urxqgv ri wuhdwphqw IL1 Lq odwhu urxqgv lw lqfuhdvhv djdlq dqg
lw ehfrphv doprvw 53 lq wkh yhu| odvw urxqg1 Lq odwhu urxqgv ri wuhdwphqw IL lq Qruzd|/
wkh dyhudjh frqwulexwlrq dssurdfkhv wkdw lq wuhdwphqw SL1:
Zh fdq vxppdulvh wkhvh uhvxowv dv
9Lq wkh h{shulphqwdo olwhudwxuh/ wkh txhvwlrq zkhwkhu dqrq|plw| ri wkh vxemhfwv kdv dq| h￿hfw rq
vxemhfwv* ehkdylrxu lv qrw frpsohwho| dqvzhuhg1 Vrph dxwkruv +h1j1 Kr￿pdq hw do1 +4<<8,, vxjjhvw
wkdw vxemhfwv whqg wr ehkdyh pruh frrshudwlyho| li wkh| wklqn wkdw wkhlu dfwlrqv fdq eh revhuyhg +e|
wkh h{shulphqwhu,/ zkhuhdv iru lqvwdqfh Erowrq dqg ]zlfn +4<<8, ￿qg wkdw dqrq|plw| grhv qrw pdwwhu
lq xowlpdwxp jdphv1 Odxu| hw do1 +4<<8, vkrz wkdw lq sxeolf0jrrg h{shulphqwv surfhgxuhv wdnhq wr
jxdudqwhh dqrq|plw| ri wkh vxemhfwv gr qrw ohdg wr gl￿huhqw uhvxowv1
:Wklv uhvxow lv lq olqh zlwk Vhoo dqg Zlovrq*v +4<<4, dqg Zhlpdqq*v +4<<7, ￿qglqj wkdw wkh idoo lq












123456789 1 0123456789 1 0















Iljxuh 4= Ghyhorsphqw ri wkh dyhudjh frqwulexwlrq wr wkh sxeolf edg iru erwk frxqwulhv
dqg erwk lqirupdwlrq frqglwlrqv
Revhuydwlrq 6= Ehkdylrxu dfurvv wlph lq wkh wzr lqirupdwlrq frqglwlrqv lv yhu| vlplodu1
Wkh rqo| h{fhswlrq lv wkh ￿uvw urxqgv ri wuhdwphqw IL lq Qruzd| lq zklfk shrsoh
vhhp wr kdyh d pruh frrshudwlyh dwwlwxgh1
Revhuydwlrq 7= Lq erwk frxqwulhv wkhuh lv d uhvwduw h￿hfw1
Wkh orzhu dyhudjh frqwulexwlrq e| Qruzhjldqv lq wuhdwphqw IL pd| eh fdxvhg e|
orzhu frqwulexwlrqv e| doo lqglylgxdov ru e| vrph lqglylgxdov frqwulexwlqj ohvv1 D forvhu
orrn dw wkh gdwd dw wkh lqglylgxdo sod|hu ohyho vxjjhvwv wkdw wkh odwwhu h{sodqdwlrq lv wkh
fruuhfw rqh/ l1h1 lw vhhpv wkdw lq wkh hduo| urxqgv ri wuhdwphqw IL d vxevwdqwldo qxpehu
ri Qruzhjldq vxemhfwv zdqw wr vljqdo d zloolqjqhvv wr uhgxfh frqwulexwlrqv wr wkh sxeolf
edg/ zkhuhdv Gxwfk gr qrw wu| wr gr wklv1;
Uhodwhg wr wklv lv wkh txhvwlrq derxw wkh glvwulexwlrq ri wkh frqwulexwlrqv xqghu wkh
wzr lqirupdwlrq frqglwlrqv1 D zlgh glvwulexwlrq pd| vljqdo wkdw wkhuh duh fohdu iuhh0
;Sxw gl￿huhqwo|/ lq wkh Qhwkhuodqgv/ wkh lqglylgxdo gdwd ri erwk lqirupdwlrq frqglwlrqv vkrz d yhu|
vlplodu sdwwhuq1 Lq Qruzd|/ krzhyhu/ vhyhudo vxemhfwv vkrz pruh frrshudwlyh ehkdylrxu lq wkh ￿uvw
urxqgv ri wuhdwphqw IL1 Iru lqvwdqfh/ wkh prgdo frqwulexwlrq lq wkh ￿uvw wzr urxqgv ri wuhdwphqwv SL lv
53/ zkhuhdv lw lv 3 lq wuhdwphqw IL1 Lqwhuhvwlqjo|/ ehvlghv vrph shrsoh zkr frqwulexwh 53 lq doo urxqgv ri
erwk wuhdwphqwv/ vrph ri wkh Qruzhjldq vxemhfwv zkr frqwulexwh 53 lq doo urxqgv ri wuhdwphqw SL wxuq rxw
wr frqwulexwh 3 lq wkh ￿uvw irxu urxqgv ri wuhdwphqw IL1 Frqvhtxhqwo|/ sd|r￿v duh glvwulexwhg uhodwlyho|
xqhyhq lq wkhvh urxqgv1 Lw pljkw eh wkdw wklv shufhlyhg xqidluqhvv dqg ihholqjv ri glvdssrlqwphqw lqgxfhg


























Iljxuh 5= Iuhtxhqf| glvwulexwlrq ri frqwulexwlrqv wr wkh sxeolf edg lq wuhdwphqwv SL dqg
IL lq Qruzd|
ulghuv dqg fohdu frrshudwruv/ zkhuhdv d qduurz rqh vxjjhvwv dq htxdo glylvlrq ri wkh
sd|0r￿v dprqj wkh vxemhfwv1 Wkh phuh idfw wkdw wkh glvwulexwlrq lv revhuydeoh lq wuhdw0
phqw IL frxog ohdg wr gl￿huhqfhv/ dovr ehwzhhq wkh frxqwulhv1 Wkhuhiruh/ zh zdqw wr
lqyhvwljdwh wkh yduldwlrq ri wkh frqwulexwlrqv1 Furvrq +4<<:, ￿qgv wkdw frqwulexwlrqv
xqghu ixoo lqirupdwlrq kdyh d vljql￿fdqwo| kljkhu yduldqfh wkdq wkrvh xqghu sduwldo lqiru0
pdwlrq1 Wr vhh li zh fdq uhsolfdwh wklv ￿qglqj zh frqvlghu wkh vwdqgdug ghyldwlrqv ri wkh
frqwulexwlrqv e| jurxs/ dyhudjhg ryhu doo urxqgv1 Dyhudjhg ryhu doo jurxsv/ wkh phdq
vwdqgdug ghyldwlrqv duh 71;; +6197, dqg :1;6 +51;4, iru wuhdwphqwv SL dqg IL lq Qruzd|
+wkh Qhwkhuodqgv,/ uhvshfwlyho|1 Lw wxuqv rxw wkdw lq Qruzd|/ wkhuh lv +pdujlqdoo|, vlj0
ql￿fdqwo| pruh yduldwlrq lq wkh frqwulexwlrqv xqghu ixoo lqirupdwlrq wkdq xqghu sduwldo
lqirupdwlrq +R@3143/ ?￿@?2@6,/ zkhuhdv wkhuh lv qr vljql￿fdqw gl￿huhqfh lq wkh Qhwkhu0
odqgv +R@314:/ ?￿@?2@9,1 D frpsdulvrq ri wkh yduldwlrq dfurvv frxqwulhv vkrzv wkdw
wkhuh lv qr gl￿huhqfh iru wuhdwphqw SL +R@3153/ ?￿@6/ ?2@9,/ exw wkdw iru wuhdwphqw IL
wkh frqwulexwlrqv e| wkh Qruzhjldq vxemhfwv kdyh vljql￿fdqwo| kljkhu yduldqfhv +R@3135/
?￿@6/ ?2@9,1
Wklv lv dovr looxvwudwhg e| Iljxuhv 5 dqg 6/ zklfk ghslfw wkh iuhtxhqf| glvwulexwlrqv
ri wkh frqwulexwlrqv wr wkh sxeolf edg iru erwk lqirupdwlrq frqglwlrq iru Qruzd| dqg wkh
Qhwkhuodqgv/ uhvshfwlyho|1 Lq wkh Qhwkhuodqgv/ wkh glvwulexwlrqv duh yhu| vlplodu1 Doprvw
;3( ri wkh frqwulexwlrqv duh o|lqj ehwzhhq 49 dqg 53 +pruh wkdq :3( lv htxdo wr 53,1


























Iljxuh 6= Iuhtxhqf| glvwulexwlrq ri frqwulexwlrqv wr wkh sxeolf edg lq wuhdwphqwv SL dqg
IL lq wkh Qhwkhuodqgv
Ixuwkhupruh/ xqghu ixoo lqirupdwlrq Qruzhjldq vxemhfwv frqwulexwh uhodwlyho| riwhq }hur
+5;(, dqg ohvv riwhq 53 +87(, wr wkh sxeolf edg frpsduhg zlwk wkh vlwxdwlrq xqghu
sduwldo lqirupdwlrq +49( dqg 8<(/ uhvshfwlyho|,1 Wklv h{sodlqv wkh kljkhu yduldqfh iru
wuhdwphqw IL lq Qruzd|1 Zh fdq vxppdulvh wkhvh ￿qglqjv dv
Revhuydwlrq 8= Lq wkh Qhwkhuodqgv/ wkh lqirupdwlrq frqglwlrq kdv qr lpsdfw rq wkh
glvwulexwlrq ri wkh frqwulexwlrqv1 Lq Qruzd|/ frqwulexwlrqv wr wkh sxeolf edg lq
wuhdwphqw IL duh vrphzkdw pruh vsuhdg wkdq lq wuhdwphqw SL1
Dgglwlrqdo lqvljkwv pd| eh rewdlqhg e| xvlqj gdwd e| urxqg1 D vlpsoh uhjuhvvlrq
dqdo|vlv fdq jlyh dq ryhudoo slfwxuh ri wkh uhodwlyh h￿hfwv ri wkh ydulrxv idfwruv phq0
wlrqhg deryh1< Wr ghwhfw dq| gl￿huhqfh lq frqwulexwlrqv ehwzhhq wkh sduwldo dqg wkh ixoo
lqirupdwlrq wuhdwphqw dqg ehwzhhq Qruzd| dqg wkh Qhwkhuodqgv zh kdyh uxq dq ROV
uhjuhvvlrq iru hdfk frxqwu| vhsdudwho| zlwk ￿{hg h￿hfwv iru wkh lqirupdwlrq frqglwlrq dqg
wkh jurxsv1 Wkh ghshqghqw yduldeoh lv d yhfwru frqvlvwlqj ri wkh wkh dyhudjh frqwulexwlrqv
wr wkh sxeolf edg e| d jurxs lq d sduwlfxodu urxqg +SJ?|o, iru doo jurxsv lq d sduwlfxodu
frxqwu|1 Wkh prgho zh hvwlpdwh uhdgv
SJ?|o ’ qf n q￿,@}ESJ?|o￿nq2r_8U n q￿oJ￿?_￿U n qeoJ￿?_8U n qD_￿6￿U n 0 +5,
<Lpsolflwo|/ lw lv dvvxphg khuh wkdw wkh revhuydwlrqv duh lqghshqghqw/ zklfk lv qrw wkh fdvh/ vwulfwo|
vshdnlqj1 Uhjuhvvlrqv xvlqj lqglylgxdo revhuydwlrqv duh udwkhu frpprq lq h{shulphqwdo uhvhdufk/ wkrxjk/
sduwlfxoduo| iru looxvwudwlyh sxusrvhv1
44zkhuh ,@}ESJ?|o￿ lv wkh dyhudjh jurxs frqwulexwlrq wr wkh sxeolf edg lq wkh suhyl0
rxv urxqg/ oJ￿?_￿U ’ oJ￿?_ ￿ _￿6￿U dqg oJ￿?_8U ’ oJ￿?_ ￿ _￿68U uhsuhvhqw wkh
urxqg qxpehu lq wuhdwphqwv SL dqg IL uhvshfwlyho|/ r_8U ’ r_￿_￿68U lv wkh vwdqgdug
ghyldwlrq ri wkh dyhudjh jurxs frqwulexwlrq lq wkh suhylrxv urxqg lq wuhdwphqw IL +dqg
3 lq wuhdwphqw SL dv wkhuh wkh lqglylgxdo frqwulexwlrqv duh qrw revhuyhg,1 Wkh yduldeoh
_￿6￿U +zklfk htxdov 4 lq wuhdwphqw SL, lv lqfoxghg wr doorz iru gl￿huhqfhv dfurvv wuhdw0
phqwv +lqfoxglqj wkh uhvwduw h￿hfw,1 Wr wklv prgho zh dgg wkh ￿{hg h￿hfwv iru wkh jurxsv
+frqvwdqwv,1 Uhjuhvvlrq uhvxowv iru hdfk frxqwu| vhsdudwho| duh ghslfwhg lq Wdeoh 6143
Wdeoh 6= Hvwlpdwlrq uhvxowv iru wkh dyhudjh jurxs frqwulexwlrq wr wkh sxeolf edg
Qruzd| Qhwkhuodqgv
frh!flhqw s0ydoxh frh!flhqw s0ydoxh
,@}ESJ?|o￿ 3183 3133 3174 3133
r_8U 317: 314: 3145 315;
oJ￿?_￿U 03137 31;6 315: 3133
oJ￿?_8U 4183 3133 3158 3134
_￿6￿U 4515: 3133 03149 31;;
frqvwdqw 0913: 3148 ;1;3 3133
Dgmxvwhg -2 31:6 317:
revhuydwlrqv 7; 43;
Edvlfdoo|/ wkh hvwlpdwlrq uhvxowv frq￿up wkh suhylrxv ￿qglqjv1 Lq sduwlfxodu/ wkh
hvwlpdwhv iru _￿6￿U vxjjhvw wkdw lq Qruzd| wkh dyhudjh jurxs frqwulexwlrq wr wkh
sxeolf edg lv vljql￿fdqwo| kljkhu lq wuhdwphqw SL wkdq lq wuhdwphqw IL/ zkhuhdv wkhuh
lv qr vljql￿fdqw gl￿huhqfh lq wkh Qhwkhuodqgv1 Lq erwk frxqwulhv/ pruh iuhh0ulglqj lq
wkh suhylrxv urxqg uhvxowv lq hyhq pruh iuhh0ulglqj lq wklv urxqg1 Dv vxjjhvwhg e| wkh
srvlwlyh hvwlpdwhv iru wkh yduldeohv lqglfdwlqj wkh urxqg/ wkh dyhudjh jurxs frqwulexwlrqv
lqfuhdvh dfurvv urxqgv h{fhsw iru wuhdwphqw SL lq Qruzd| zkhuh wkh dyhudjh frqwulexwlrq
uhpdlqv pruh ru ohvv frqvwdqw1 Wkh lqvljql￿fdqfh ri wkh hvwlpdwhv iru r_8U vxjjhvwv wkdw
wkh vsuhdg ri wkh jurxs frqwulexwlrqv lq wkh suhylrxv urxqgv kdv olwwoh lpsdfw rq wkh
dyhudjh jurxs frqwulexwlrq lq wklv urxqg1 Wkh uhjuhvvlrq uhvxowv vhhp qrw vhqvlwlyh wr
43Wkh hvwlpdwhv iru wkh jurxs h￿hfwv duh qrw uhsruwhg dv wkh| duh qrw vr lpsruwdqw rq wkhpvhoyhv1 Wkh
hvwlpdwlrq uhvxowv duh yhu| vlplodu li zh lqfoxgh wkh jurxs h￿hfwv ru qrw1 Frqfhuqlqj wkh jurxs h￿hfwv
lw wxuqv rxw wkdw lq wkh Qhwkhuodqgv wkhuh grhv qrw vhhp wr eh dq| h￿hfw dw doo/ l1h1 doo jurxsv ehkdyh
vlploduo|/ zkloh lq Qruzd| rqh jurxs +D4, vhhpv wr ehkdyh gl￿huhqwo|1 Lw lv dovr wklv jurxs wkdw suhyhqwv
xv wr ￿qg vwdwlvwlfdoo| vljql￿fdqw gl￿huhqfhv ehwzhhq wkh frqwulexwlrq ohyhov lq wuhdwphqwv SL dqg IL1
Wkh uhdvrq lv wkdw lq jurxs D4 frqwulexwlrqv duh kljkhu lq wuhdwphqw IL frpsduhg zlwk SL/ zkhuhdv wkh
uhyhuvh krogv iru wkh rwkhu wzr jurxsv lq Qruzd| +vhh Wdeoh 5,1
45wkh fkrvhq vshfl￿fdwlrqv1 Iru lqvwdqfh/ li zh uxq d uhjuhvvlrq zlwkrxw r_8U/r ul iz hx v h
srrohg gdwd iru Qruzd| dqg wkh Qhwkhuodqgv zh ￿qg vlplodu uhvxowv1
8 Frqfoxglqj glvfxvvlrq
Wklv sdshu kdv suhvhqwhg wkh uhvxowv ri d sxeolf0edg h{shulphqw lq zklfk wkh dprxqw ri
lqirupdwlrq kdv ehhq ydulhg1 Lq wuhdwphqw IL vxemhfwv nqrz wkh lqglylgxdo frqwulexwlrqv
zkloh lq wuhdwphqw SL wkh| gr qrw nqrz wklv1 Zh shuiruphg erwk lqirupdwlrq wuhdwphqwv
lq Qruzd| dqg wkh Qhwkhuodqgv1 Lq olqh zlwk wkh olwhudwxuh rq wkh lpsdfw ri lqirupdwlrq
ihhgedfn lq sxeolf0jrrg h{shulphqwv/ zh ￿qg wkdw lq jhqhudo surylglqj dgglwlrqdo lqiru0
pdwlrq lv qrw yhu| frqgxflyh wr suhyhqw wkh rffxuuhqfh ri d sxeolf edg1 Exw wkh uhvxowv
ghshqg rq wkh frxqwu|1 Lq wkh Qhwkhuodqgv/ zh revhuyh qr gl￿huhqfh ehwzhhq erwk lqiru0
pdwlrq wuhdwphqwv/ zkloh lq Qruzd| dyhudjh frqwulexwlrqv duh vrphzkdw orzhu lq fdvh ri
ixoo lqirupdwlrq1 Dfwxdoo|/ li zh lpsrvh ohvv vhyhuh uhtxluhphqwv rq wkh lqghshqghqfh ri
wkh revhuydwlrqv dqg uxq d uhjuhvvlrq dqdo|vlv/ zh ￿qg wkdw Qruzhjldq vxemhfwv ehkdyh
vljql￿fdqwo| pruh frrshudwlyho| lq wuhdwphqw IL frpsduhg zlwk wuhdwphqw SL1 Frpsdulqj
wkh frqwulexwlrqv lq wkh wzr frxqwulhv zh ￿qg wkdw lq erwk lqirupdwlrq wuhdwphqwv Qru0
zhjldq vxemhfwv glvsod| d odujhu ghjuhh ri frrshudwlrq1 Dowkrxjk wklv ￿qglqj vhhpv wr eh
lq olqh zlwk Ohqvehuj dqg Ydq ghu Khlmghq +4<<;,/ zkr ￿qg wkdw Qruzhjldq vxemhfwv glv0
sod| pruh wuxvw dqg frrshudwlrq wkdq wkh Gxwfk sduwlflsdqwv/ lq sduwlfxodu lq vlwxdwlrqv
lq zklfk wkh dfwlrqv ri rwkhuv fdq eh revhuyhg dqg srvvleo| eh uhflsurfdwhg/ lw fdqqrw eh
h{foxghg wkdw wkh revhuyhg gl￿huhqfhv duh gxh wr gl￿huhqfhv lq wkh h{shulphqwdo vhw0xs1
Rxu h{shulphqwdo uhvxowv vxjjhvw wkdw surylglqj lqirupdwlrq derxw lqglylgxdo frqwul0
exwlrqv lv qrw vx!flhqw wr uhgxfh iuhh0ulglqj ehkdylrxu1 Wkdw lv/ wr lqfuhdvh frrshudwlrq/
wr uhgxfh srooxwlrq dqg wr lpsuryh wkh txdolw| ri wkh hqylurqphqw lw vhhpv wkdw zh qhhg
pruh wkdq phuh lqirupdwlrq ihhgedfn1 Rxu ￿qglqjv gr qrw uxoh rxw wkh srvvlelolw| wkdw
nqrzohgjh derxw lqglylgxdo frqwulexwlrqv frxog kdyh vljql￿fdqw h￿hfwv lq rwkhu vhwwlqjv/
iru lqvwdqfh zkhq shuiruplqj qhjrwldwlrqv1 Idfh0wr0idfh frppxqlfdwlrq kdv ehhq irxqg
wr frqwulexwh wrzdugv Sduhwr h!flhqw vroxwlrqv +h1j1 Rvwurp hw do1 +4<<7,/ Gdzhv hw
do1 +4<::, dqg Lvddf dqg Zdonhu +4<;;,,/ hyhq lq wkh fdvh ri lpshuihfw prqlwrulqj +Fd0
vrq dqg Nkdq +4<<<,,1 Edvhg rq wkh srvlwlyh h￿hfw ri ixoo lqirupdwlrq iru Qruzhjldq
vxemhfwv/ zkr zhuh irxqg wr iuhh0ulgh ohvv lq wuhdwphqw IL/ rqh pljkw vshfxodwh wkdw wkh
h￿hfw ri nqrzohgjh derxw lqglylgxdo frqwulexwlrqv ghshqgv rq wkh jhqhudo zloolqjqhvv wr
frqwulexwh1 Krzhyhu/ wklv lv d txhvwlrq iru ixuwkhu uhvhdufk/ dv zhoo dv wkh txhvwlrq derxw
krz h!flhqw rwkhu irupv ri frppxqlfdwlrq frxog eh1
46Dsshqgl{= Lqvwuxfwlrqv iru wkh h{shulphqw
Wklv dsshqgl{ frqwdlqv dq Hqjolvk wudqvodwlrq ri wkh lqvwuxfwlrqv iru wkh h{shulphqw dv
frqgxfwhg lq Qruzd|1
Zhofrph
Wklv lv dq h{shulphqw wr lqyhvwljdwh lqyhvwlqj ehkdylrxu1 Wkh lqvwuxfwlrqv duh vlpsoh1 Li
|rx iroorz wkhp fduhixoo|/ |rx fdq hduq d frqvlghudeoh dprxqw ri prqh|1 Hduqlqjv zloo
eh sdlg lq fdvk lpphgldwho| diwhu wkh h{shulphqw1 Lq dgglwlrq/ |rx uhfhlyh QRN 53 iru
vkrzlqj xs1 Wkh prqh| lv vxssolhg e| wkh Qruzhjldq Uhvhdufk Frxqflo1
Lq wkh h{shulphqw |rx ￿uvw kdyh wr pdnh 43 lqyhvwphqw ghflvlrqv/ rqh lq hdfk urxqg1
Diwhu wkdw zh zloo fkdqjh wkh ghvljq voljkwo| dqg wkhuh zloo eh 43 dgglwlrqdo ghflvlrq
urxqgv1 Wkh sd|r￿v ri doo 53 urxqgv ghwhuplqh |rxu wrwdo hduqlqjv1
Gxulqj wkh h{shulphqw |rx ehorqj wr d jurxs wrjhwkhu zlwk irxu rwkhu vxemhfwv/ zklfk
duh wkh vdph shuvrqv doo wkh wlph1 \rxu sd|r￿v zloo ghshqg rq |rxu rzq ghflvlrqv dqg
rq zkdw wkh rwkhu irxu phpehuv ri |rxu jurxs ghflgh1 Wkh ghvljq lv vxfk wkdw qrerg| lv
deoh wr ￿qg rxw zklfk shuvrqv ehorqj wr d jurxs dqg zkdw ghflvlrqv shuvrqv kdyh pdgh1
Lq rwkhu zrugv/ |rx duh dqrq|prxv1
Lqyhvwphqwv dqg sd|r￿v
Lq hdfk urxqg/ |rx +dqg doo rwkhuv lq |rxu jurxs, fdq lqyhvw dq hqgrzphqw ri QRN 531
Vr/ lq wrwdo/ QRN 433 shu urxqg lv lqyhvwhg1 \rx fdq lqyhvw lq wzr gl￿huhqw surmhfwv=
surmhfw D dqg surmhfw E1 \rx zulwh grzq krz pxfk |rx zdqw wr lqyhvw lq surmhfw D/ wkh
uhvw ri |rxu hqgrzphqw lv wkhq dxwrpdwlfdoo| lqyhvwhg lq surmhfw E1 Surmhfw D |lhogv d
gluhfw sd|r￿ ri QRN 31:3 shu furzq lqyhvwhg1 Qrwh/ krzhyhu/ wkdw lq dgglwlrq wr wkh
sd|r￿ iru |rxuvhoi/ lqyhvwlqj lq surmhfw D |lhogv dq dgglwlrqdo frvw ri QRN 3143 shu furzq
lqyhvwhg iru |rx dqg wkh rwkhu irxu phpehuv lq |rxu jurxs1 Vlploduo|/ lqyhvwphqwv lq
surmhfw D e| wkh rwkhu phpehuv jlyhv d frvw iru |rx dqg wkh rwkhu vxemhfwv1 Surmhfw E
|lhogv d gluhfw sd|r￿ ri QRN 3173 shu furzq lqyhvwhg1 Lqyhvwphqwv lq surmhfw E kdyh
qr +lqgluhfw, lpsdfw rq wkh sd|r￿v iru rwkhuv1 Doo shuvrqv lq d jurxs duh lq wkh vdph
srvlwlrq1
Wr pdnh lw hdvlhu wr vhh wkh frqvhtxhqfhv iru |rxu sd|r￿v ri wkh lqyhvwphqw ghflvlrqv
pdgh e| |rx dqg wkh rwkhuv/ zh kdyh frpsxwhg wkh sd|r￿v iru vhyhudo frpelqdwlrqv1
Wr olplw wkh vl}h ri wkh wdeoh zh rqo| phqwlrq lqyhvwphqwv lq vwhsv ri 81 Krzhyhu/ |rx
fdq xvh doo lqwhjhuv iurp 3 xs wr dqg lqfoxglqj 53 zkhq |rx fkrrvh |rxu lqyhvwphqw lq
surmhfw D1
Dq h{dpsoh vkrzv krz wkh qxpehuv lq wkh wdeoh duh frpsxwhg1 Dvvxph wkdw |rx
lqyhvw QRN 43 lq surmhfw D1 Wkhq |rx uhfhlyh d gluhfw sd|r￿ ri QRN : iurp surmhfw
47Wdeoh 7= Wdeoh iru |rxu rzq sd|r￿ shu urxqg
dyhudjh lqyhvwphqw \rxu rzq lqyhvwphqw
lq surmhfw D lq surmhfw D
e| wkh rwkhuv 384 34 8 5 3
3 ;<4 34 4 4 5
8 9: ; < 4 3
43 78 9 : ;
48 5 67 8 9
53 34 5 6 7
D1 Wkh uhvw ri |rxu hqgrzphqw/ QRN 43/ lv dxwrpdwlfdoo| lqyhvwhg lq surmhfw E/ dqg
|lhogv d sd|r￿ ri QRN 71 Wrjhwkhu wklv jhqhudwhv d gluhfw sd|r￿ ri QRN 441 Dvvxph
ixuwkhupruh wkdw wkh rwkhu irxu shuvrqv lq |rxu jurxs lqyhvw rq dyhudjh QRN 8 lq surmhfw
D1 Wkdw jlyhv d wrwdo lqyhvwphqw ri QRN 53 lq surmhfw D iru wkhvh irxu shuvrqv1 Wrjhwkhu
zlwk |rxu rzq lqyhvwphqw ri QRN 43 wklv jlyhv d wrwdo lqyhvwphqw lq surmhfw D ri QRN
631 Wklv |lhogv d frvw ri QRN 6 iru |rx +dqg iru wkh rwkhuv,1 D gluhfw sd|r￿ ri QRN
plqxv d frvw ri QRN 6 jlyhv |rxu rzq sd|r￿ ri QRN ;1
Sudfwlfdo ghvljq
Hyhu| urxqg |rx uhfhlyh d irup rq zklfk |rx zulwh grzq krz pxfk |rx zdqw wr lqyhvw
lq surmhfw D +lqwhjhuv iurp 3 xs wr dqg lqfoxglqj 53,1 Wkh irupv duh froohfwhg e| wkh
h{shulphqwhuv1 Iru hdfk urxqg diwhu wkh ￿uvw rqh/ rq wklv irup |rx jhw dovr lqirupdwlrq
derxw wkh suhylrxv urxqg= |rxu rzq sd|r￿ dqg wkh wrwdo lqyhvwphqw lq surmhfw D e|
doo shuvrqv lq wkh jurxs +dw prvw QRN 433 shu urxqg,1 \rx duh qrw lqiruphg derxw
wkh sd|r￿v ri |rxu jurxs phpehuv1 \rx fdq vkrz wkdw |rx kdyh pdgh |rxu ghflvlrq e|
sxwwlqj |rxu irup xsvlgh grzq rq |rxu ghvn1 Diwhu 43 urxqgv zh lqirup |rx derxw wkh
fkdqjhv lq wkh uxohv iru wkh odvw 43 urxqgv1
Gr qrw frppxqlfdwh zlwk wkh rwkhu sduwlflsdqwv dqg wu| wr dyrlg wkh
srvvlelolw| wkdw rwkhuv vhh |rxu irup$
\rx fdq qrz dvn txhvwlrqv iru fodul￿fdwlrq1
Jrrg oxfn1
Diwhu wkh ￿uvw 43 urxqgv/ wkh iroorzlqj surfhgxuh iru wkh odvw 43 urxqgv zdv dq0
qrxqfhg1
48Zh zloo qrz pdnh lqyhvwphqw ghflvlrqv iru dqrwkhu 43 urxqgv1 \rx vwd| lq wkh vdph
jurxs zlwk wkh vdph 7 sduwlflsdqwv1 Wkh rqo| gl￿huhqfh lv wkdw qrz lq hdfk urxqg diwhu
wkh ￿uvw rqh/ |rx duh lqiruphg derxw |rxu rzq sd|r￿/ wkh lqyhvwphqw lq surmhfw D e|
doo rwkhu phpehuv ri |rxu jurxs/ dqg wkh wrwdo lqyhvwphqw lq surmhfw D e| doo shuvrqv lq
wkh jurxs +dw prvw QRN 433 shu urxqg,1 Hyhu|wklqj hovh vwd|v wkh vdph1
49Uhihuhqfhv
^4‘ Dqguhrql/ M1/ 4<;;/ Zk| iuhh ulghB Vwudwhjlhv dqg Ohduqlqj lq Sxeolf Jrrgv H{shu0
lphqwv/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 6:/ 5<406371
^5‘ Dqguhrql/ M1/ 4<<8/ Zdup0Jorz yhuvxv Frog0Sulfnoh= Wkh H￿hfwv ri Srvlwlyh dqg
Qhjdwlyh Iudplqj rq Frrshudwlrq lq H{shulphqwv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/
443+4,/ 40541
^6‘ Erowrq/ J1H1 dqg U1 ]zlfn/ 4<<8/ Dqrq|plw| yhuvxv Sxqlvkphqw lq Xowlpdwxp
Edujdlqlqj/ Jdphv dqg Hfrqrplf Ehkdylru/ 43+4,/ <804541
^7‘ Eudqgwv/ M1/ W1 Vdlmr/ dqg D1 Vfkudp/ 4<<:/ D Irxu Frxqwu| Frpsdulvrq ri Vslwh
dqg Frrshudwlrq lq Yroxqwdu| Frqwulexwlrq Phfkdqlvpv/ sdshu suhvhqwhg dw DZHH
<:/ Xqlyhuvlw| ri Dpvwhugdp1
^8‘ Exuodqgr/ U1 dqg M1G1 Kh|/ 4<<:/ Gr Dqjor0Vd{rqv Iuhh0Ulgh PruhB Mrxuqdo ri
Sxeolf Hfrqrplfv/ 97/ 740931
^9‘ Fdvrq/ W1Q1 dqg I1X1 Nkdq/ 4<<</ D Oderudwru| Vwxg| ri Yroxqwdu| Sxeolf Jrrgv
Surylvlrq zlwk Lpshuihfw Prqlwrulqj dqg Frppxqlfdwlrq/ Mrxuqdo ri Ghyhorsphqw
Hfrqrplfv/ 8;/ 86608851
^:‘ Fdvrq/ W1Q1/ W1 Vdlmr/ dqg W1 \dpdwr/ 4<<:/ Yroxqwdu| Sduwlflsdwlrq dqg Vslwh lq
Sxeolf Jrrg Surylvlrq H{shulphqwv= Dq Lqwhuqdwlrqdo Frpsdulvrq/ sdshu suhvhqwhg
dw DZHH <:/ Xqlyhuvlw| ri Dpvwhugdp1
^;‘ Furvrq/ U1W1D/ 4<<9/ Sduwqhuv dqg Vwudqjhuv Uhylvlwhg/ Hfrqrplfv Ohwwhuv/ 86/ 580
651
^<‘ Furvrq/ U1W1D/ 4<<:/ Ihhgedfn lq Yroxqwdu| Frqwulexwlrq Phfkdqlvpv= Dq H{shu0
lphqw lq Whdp Surgxfwlrq/ Zrunlqj Sdshu/ Xqlyhuvlw| ri Shqqv|oydqld1
^43‘ Gdzhv/ U1/ M1 PfWdylvk/ dqg K1 Vkdnohh/ 4<::/ Ehkdylru/ Frppxqlfdwlrq dqg Dv0
vxpswlrqv derxw Rwkhu Shrsoh*v Ehkdylru lq d Frpprqv Glohppd Vlwxdwlrq/ Mrxuqdo
ri Shuvrqdolw| dqg Vrfldo Sv|fkrorj| 68+4,/ 40441
^44‘ Kr￿pdq/ H1 N1 PfFdeh/ N1 Vkdfkdw/ dqg Y1 Vplwk/ 4<<7/ Suhihuhqfhv/ Surshuw|
Uljkwv/ dqg Dqrq|plw| lq Edujdlqlqj Jdphv/ Jdphv dqg Hfrqrplf Ehkdylru/ :+6,/
67906;31
^45‘ Lvddf/ U1P1 dqg M1 Zdonhu/ 4<;;/ Frppxqlfdwlrq dqg Iuhh0Ulglqj Ehkdylrxu= Wkh
Yroxqwdu| Frqwulexwlrq Phfkdqlvp/ Hfrqrplf Lqtxlu|/ 59+5,/ 8;8093;1
4:^46‘ Nqdfn V1/ dqg Sk1 Nhhihu/ 4<<:1 Grhv Vrfldo Fdslwdo Kdyh dq Hfrqrplf Sd|r￿B D
Furvv0Frxqwu| Lqyhvwljdwlrq1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 445+7,/ 45850;;1
^47‘ Odxu|/ V1N1/ M1P1 Zdonhu/ dqg D1Z1 Zlooldpv/ 4<<8/ Dqrq|plw| dqg wkh Yroxqwdu|
Surylvlrq ri Sxeolf Jrrgv/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 5:+6,/
69806;31
^48‘ Ohg|dug/ M1R1/ 4<<8/ Sxeolf Jrrgv= D Vxuyh| ri H{shulphqwdo Uhvhdufk/ lq Ndjho/
M1P1/ dqg D1H1 Urwk +hgv1,/ Wkh Kdqgerrn ri H{shulphqwdo Hfrqrplfv/ Sulqfhwrq
Xqlyhuvlw| Suhvv/ Sulqfhwrq/ Qhz Mhuvh|1
^49‘ Ohqvehuj/ W1 dqg H1F1P1 ydq ghu Khlmghq/ 4<<;/ D Furvv0Fxowxudo Vwxg| ri Uhfl0
surflw|/ Wuxvw dqg Dowuxlvp lq d Jliw H{fkdqjh H{shulphqw/ FhqwHU Glvfxvvlrq
Sdshu <;::/ FhqwHU/ Wloexuj Xqlyhuvlw|1
^4:‘ Pr{qhv/ H1 dqg H1 ydq ghu Khlmghq/ 4<<;/ Lqglylgxdo Lqyhvwphqw Ghflvlrqv lq d
Sxeolf0Edg H{shulphqw= Gr Ohdghuv Vhw wkh Jrrg H{dpsohB plphr/ VQI/ Ehujhq/
Qruzd|1
^4;‘ Rfnhqihov/ D1 dqg M1 Zhlpdqq/ 4<<</ W|shv dqg Sdwwhuqv= Dq H{shulphqwdo Hdvw0
Zhvw0Jhupdq| Frpsdulvrq ri Frrshudwlrq dqg Vrolgdulw|/ Mrxuqdo ri Sxeolf Hfr0
qrplfv/ :4/ 5:805;:1
^4<‘ Urwk/ D1H1/ Y1 Sudvqlndu/ P1 Rnxqr0Ixmlzdud/ dqg V1 ]dplu/ 4<<4/ Edujdlqlqj dqg
Pdunhw Ehkdylru lq Mhuxvdohp/ Omxeomdqd/ Slwwvexujk/ dqg Wrn|r= Dq H{shulphqwdo
Vwxg|/ Dphulfdq Hfrqrplf Uhylhz/ ;4+8,/ 439;043<81
^53‘ Vhoo/ M1 dqg U1N1 Zlovrq/ 4<<4/ Ohyhov ri Lqirupdwlrq dqg Frqwulexwlrqv wr Sxeolf
Jrrgv/ Vrfldo Irufhv/ :3+4,/ 43:04571
^54‘ Vrqqhpdqv/ M1/ D1 Vfkudp/ dqg W1 R￿hupdq/ 4<<;/ Sxeolf Jrrg Surylvlrq dqg
Sxeolf Edg Suhyhqwlrq= Wkh H￿hfw ri Iudplqj/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg
Rujdql}dwlrq/ 67/ 47604941
^55‘ Zhlpdqq/ M1/ 4<<7/ Lqglylgxdo Ehkdylrxu lq d Iuhh Ulglqj H{shulphqw/ Mrxuqdo ri
Sxeolf Hfrqrplfv/ 87/ 4;805331
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